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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1-5, 7-13, and 15-21 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-4, 7, and 12-13, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Von Behren et al. (PGPub. No. 2005/0107704). 

Von Behren et al. '704 teaches a method for detecting breathing cycle 
information with ultrasound, the method comprising: Obtaining ultrasound data acquired 
over a period of time (abstract); and determining at least a first portion of a cycle as a 
function of the ultrasound data [0019; 0034]; displaying a cycle waveform overlay 
comprising the first portion [0019]. Von Behren et al. 704 also teaches that the 
ultrasound data is responsive to contrast agents [0022]. Von Behren et al. '704 also 
teaches determining a first portion of a cycle as a function of ultrasound data, l(t) [0025]. 
Von Behren et al. '704 also teaches determining motion relative to a reference frame of 
data for corresponding anatomical parts [0010; 0032]. Von Behren et al. '704 further 
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teaches identifying cyclic parameters for a plurality of spatial locations and matching a 
sine wave to the variation of values [0024-0025]. 

Von Behren et al. 704 does not expressly teach that the method is for detecting 
a breathing cycle information and displaying the breathing cycle waveform. However, 
the invention of Von Behren et al. 704 would perform equally well for measuring 
breathing cycle information because cycle information is detected through acoustic 
intensities [0025]. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify Von Behren et al. 704 to monitor breathing 
cycle information to improve the utility of the method. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Von 
Behren et al. 704 in view of Jackson et al. (PGPub No. 2005/0096543). 

Von Behren et al. 704 teaches all the limitations of the claimed invention except 
for expressly teaching that the method comprises determining a cost function value as a 
function of time, the cost function value associated with motion between a plurality.of 
frames of data. 

In the same field of endeavor, Jackson et al. '543 teaches determining a cost 
function value as a function of time, the cost function value associated with motion 
between a plurality of frames of data [abstract; 0006], 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Von Behren et al. 704 with the cost function determination to find 
the position of a region of interest in a second frame as taught by Jackson et al. '543. 
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The motivation to modify Von Behren et al. '704 in view of Jackson et al. '543 would 
have been to determine sufficiently matched data between frames, as taught by 
Jackson et al. '543 (abstract). 

5. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Von 
Behren '704 in view of Sui et al. (PGPub. No. 2005/0203395). 

Von Behren '704 teaches all the limitations of the claimed invention except for 
expressly teaching that the method comprises identifying one of a peak and minimum of 
the breathing cycle. 

In the same field of endeavor Sui et al. '395 teaches identifying one of a peak 
and minimum of a periodic cycle (claim 21 ). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Von Behren '704 with the identification of one of a peak and a 
minimum of the periodic cycle as taught by Sui et al. '395. The motivation to modify Von 
Behren '704 with Sui et al. '395 would have been to establish reliable frames of 
reference that correspond to end points in the periodic cycle. 

6. Claims 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Von 
Behren '704 in view of Jackson (U.S. Patent No. 6,673,017). 

Von Behren '704 teaches all the limitations of the claimed invention except for 
expressly teaching that the method comprises determining the first portion as a function 
of a first reference frame of ultrasound data and a first subsequent frame of ultrasound 



Application/Control Number: 10/806,875 Page 5 

Art Unit: 3768 

data and repeating the step of determining the first portion as a function of a first 
reference frame of ultrasound data and a first subsequent frame of ultrasound data with 
a second reference frame of ultrasound data associated with the reoccurrence of the 
first portion. 

In the same field of endeavor, Jackson '017 teaches a method that comprises 
determining the first portion as a function of a first reference frame of ultrasound data 
and a first subsequent frame of ultrasound data (col. 6, lines 10-13); identifying 
reoccurrence of the first portion of the breathing cycle (col. 5, lines 53-67); and 
repeating the step of determining the first portion as a function of a first reference frame 
of ultrasound data and a first subsequent frame of ultrasound data with a second 
reference frame of ultrasound data associated with the reoccurrence of the first portion 
(col. 6, lines 10-13). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Von Behren 704 with the method for identifying of a portion of a 
physiological cycle and subsequent reoccurrences of the portion relative to multiple 
frames of reference as taught by Jackson '017. The motivation to modify Von Behren 
'704 in view of Jackson '017 would have been to allow the device to use the most 
current data when predicting physiological cycle movements. 

7. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Von 
Behren '704 in view of Jackson et al. (U.S. Patent No. 6,193,660) and further in view of 
Jackson '017. 
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Von Behren '704 teaches all the limitations of the claimed invention except for 
expressly teaching repeating determining a first portion of a breathing cycle as a 
function of the ultrasound data for each cycle of the breathing cycle with a different 
reference frame for each breathing cycle; and wherein determining a first portion of a 
breathing cycle as a function of the ultrasound data comprises tracking motion for each 
breathing cycle as a function of the reference frame for each breathing cycle. 

In the same field of endeavor, Jackson et al. '660 teaches tracking motion for 
each breathing cycle as a function of the reference frame (col. 1, lines 6-10). Jackson et 
al. '660 also teaches repetitively determining at least a portion of a periodic cycle as a 
function of the ultrasound data with a different reference frame for each cycle (col. 4, 
lines. 32-36; col. 7, lines 58-67; col. 8, lines 1-9). 

Jackson et al. '660 does not expressly teach that the step of determining at least 
a first portion of a breathing cycle as a function of the ultrasound data comprises 
tracking motion for each breathing cycle as a function of the reference frame for each 
breathing cycle. 

In the same field of endeavor, Jackson '017 teaches a method that includes 
repetitively determining at least a first portion of a physiological cycle as a function of 
the ultrasound data with a different reference frame for each breathing cycle (col. 6, 
lines 43-67; col. 7, lines. 1-5). Jackson '017 further teaches a step of determining at 
least a first portion of a breathing cycle as a function of the ultrasound data that 
comprises tracking motion for each breathing cycle as a function of the reference frame 
for each breathing cycle (col. 5, lines 47-49; col. 6, lines 10-13). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Von Behren 704 in view of Jackson et al. '660 and Jackson '017. 
The motivation to modify Von Behren 704 in view of Jackson et al. '660 and Jackson 
'017 would have been to provide a system that would continuously update a reference 
frame to account for various transducer movements, as well as, allow the system to 
predict physiological cycle movements based on the current physiological cycle. 

8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Von 
Behren 704 in view of Jackson et al. '660 and Jackson '017 as applied to claim 10 
above, and further in view of Jago et al. (U.S. Patent No. 6,11 7,081 ). 

Von Behren 704 in view of Jackson et al. '660 and Jackson '017 teaches all the 
limitations of the claimed invention except for expressly teaching that the system 
comprises morphing frames of ultrasound data within each breathing cycle as a function 
of the reference frame for each breathing cycle. 

In the same field of endeavor, Jago et al. '081 teaches a system that comprises 
morphing frames of ultrasound data within each breathing cycle as a function of the 
reference frame for each breathing cycle (col. 5, lines 12-33). Here the examiner is 
interpreting the limitations the claim to be met because Jago et al. '081 teaches warping 
or morphing frames to match a reference frame (col. 5, lines 12-33). 

It would have been obvious to one of ordinary skill in the art at the time of the • 
invention to modify Jackson et al. '660 in view of Jackson '017 with the frame morphing 
to a reference frame for the corresponding physiological cycle as taught by Jago et al. 
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'081. The motivation to modify Jackson et al. '660 in view of Jackson '017 with Jago 
'081 would have been to allow congruent features to be registered between temporally 
different frames, as taught by Jago et al. '081 (col. 5, lines 12-33). 

9. Claims 16-17 and 20-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jackson et al '660 in view of Jackson '017. 

Jackson et al. '660 teaches a method for detecting a cycle with ultrasound data, 
the method comprising: tracking motion of a plurality of frames of ultrasound data with 
respect to a reference frame of ultrasound data (col. 6, lines 57-66); calculating a cyclic 
parameter as a function of the tracked motion (col. 6, lines 57-65); identifying a portion 
of the cycle as a function of the cyclic parameter (col. 6, lines 57-62; col. 8, lines 7-9). 
Jackson et al. '660 also teaches resetting the reference frame of data for each of the 
plurality of subsequent cycles (col. 6, lines 53-56). Jackson et al. '660 also teaches 
tracking the motion as a function of a plurality of local regions (col. 7, lines 4-6). Jackson 
also teaches tracking motion in B-mode frames of data (col. 2, lines 64-66). 

Jackson et al. '660 does not expressly teach repeating for each of a plurality of 
subsequent cycles the steps of tracking motion of a plurality of frames of ultrasound 
data with respect to a reference frame of ultrasound data; calculating a cyclic parameter 
as a function of the tracked motion for each of the plurality of subsequent cycles and 
identifying a first portion of the cycle as a function of the cyclic parameter for each of the 
plurality of subsequent cycles. Jackson et al. '660 also does not expressly teach 
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resetting the reference frame of data for each of the plurality of subsequent cycles as a 
first frame of ultrasound data corresponding to the first portion of the cycle. 

In the same field of endeavor, Jackson '017 teaches repeating the steps of 
tracking the motion of a plurality of frames of ultrasound data with respect to a reference 
frame of ultrasound data (col. 5, lines 47-50); calculating a cyclic parameter as a 
function of the tracked motion (col. 6, lines 43-49); for a plurality of subsequent cycles 
(col. 6, lines 43-47). Jackson '017 also teaches resetting the reference frame of data for 
each of the plurality of subsequent cycles as a first frame of ultrasound data 
corresponding to the first portion of the cycle (col. 6, lines 10-13). Jackson '017 also 
teaches identifying the first portion in a breathing cycle (col. 6, lines 10-13). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Jackson et al. '660 with the method that includes resetting the 
reference frame of data for each of a plurality of subsequent cycles of Jackson '017. 
The motivation to modify Jackson et al. '660 with Jackson '017 would have been to 
provide a system that would update reference frame data to provide motion 
comparisons that are based on the most recent physiological cycle. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jackson 
et al. '660 in view of Jackson '017 as applied to claim 16 above, and further in view of 
Jackson et al. '543. 

Jackson et al. '660 in view of Jackson '017 teaches all the limitations of the 
claimed invention except for expressly teaching that the system comprises calculating a 



Application/Control Number: 10/806,875 Page 10 

Art Unit: 3768 

cost as a function of an amount of motion of each of the plurality of frames of ultrasound 
data relative to the reference frame of data. 

In the same field of endeavor, Jackson et al. '543 teaches a system comprises 
calculating a cost as a function of an amount of motion of each of the plurality of frames 
of ultrasound data relative to the reference frame of data [abstract; 0006]. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Jackson et al. '660 in view of Jackson '017 with the cost function 
determination to find the position of a region of interest in a second frame as taught by 
Jackson et al. '543. The motivation to modify Jackson et al. '660 in view of Jackson '017 
with Jackson et al. '543 would have been to determine sufficiently matched data 
between frames, as taught by Jackson et al. '543 (abstract). 

1 1 . Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jackson 
et al. '660 in view of Jackson '017 as applied to claim 16 above, and further in view of 
Jago et al. (U.S. Patent No. 6,117,081). 

Jackson et al. '660 in view of Jackson '017 teaches all the limitations of the 
claimed invention, including resetting the reference frame for each corresponding cycle 
(Jackson '017: col. 6, lines 10-13). Jackson et al. '660 in view of Jackson '017 does not 
expressly teach that the system further comprises morphing frames of data for each 
cycle relative to the reset reference frame of data. 

In the same field of endeavor, Jago et al. '081 teaches a system that comprises 
morphing frames of data for each cycle relative to a reference frame (col. 5, lines 12- 
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33). Here the examiner is interpreting the limitations the claim to be met because Jago 
et al. '081 teaches warping or morphing frames to match a reference frame (col. 5, lines 
12-33). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Jackson et al. '660 in view of Jackson '017 with the frame morphing 
to a reference frame for the corresponding physiological cycle as taught by Jago et al. 
'081 . The motivation to modify Jackson et al. '660 in view of Jackson '017 with Jago et 
al. '081 would have been to provide a clearer image that would avoid the smearing 
effects due to errors in motion estimation, as taught by Jago et al. '081 (col. 5, lines 12- 
33). 

Conclusion 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ellsworth Weatherby whose telephone number is (571) 

272- 2248. The examiner can normally be reached on M-F 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on (571) 272-4740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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